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日本語要約：従来の高強度負荷を用いるレジスタンス運動では，血管機能を悪化させるとの報告が
散見される。近年，血流制限を併用したレジスタンス運動が，低強度負荷にもかかわらず，顕著な
筋肥大および筋力増加をもたらすことが報告された。しかしながら，同運動が血管機能にどのよう
な影響を及ぼすのかは明確にされていない。本研究では，血流制限を併用した低強度レジスタンス
運動が筋量・筋力および血管機能に与える影響について検討した。健常男性14名にて，右下腿を対
象に，最大挙上重量（1 RM）の20％を用いた血流制限下仰臥位足関節底屈運動を，60収縮（30回
/分，２分間）を２セット，１日２回，週３回，４週間実施した。血流制限は，右大腿部に空気圧
式カフを装着し，安静時収縮期血圧の1.3倍にて施行した。トレーニング前後，血管機能の指標と
して，CAVI（心臓足首血管指数），四肢血圧をそれぞれ，フクダ電子社製脈波検査装置（VaSera: 
VS-1000）により，また，1 RMおよび最大筋横断面積（MCA）を測定した。トレーニング後，1 
RMおよびMCAは有意に増加した（p<0.05）。血圧値は対象肢の収縮期血圧においてのみ有意に低
下した（p<0.05）。CAVI値はいずれの側においても変化が認められなかった。血流制限を併用し
た低強度レジスタンス運動は，筋量および筋力を増加させるとともに，血管機能を改善する可能性
が示唆された。
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Ⅰ．Background and aims
　Resistance exercise with blood flow restriction (BFR) 
is a new training method providing significant training 
effects despite the use of low-intensity loads1)2)3)4)5)6). 
It is stated that it would be clinically useful in frail 
subjects or females for whom high-load exercise is not 
indicated. Unexpectedly, a couple of recent studies7)8)9) 
reported that standard resistance exercise could have 
adverse effect on aortic stiffness. However, there is 
insufficient evidence regarding the impact of resistance 
exercise with BFR on vascular function. The aim of 
this study was to clarify the effect of low-intensity 
resistance exercise with BFR on vascular function as 
well as muscle mass and strength.
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Ⅱ．Methods 
　Fourteen young males participated in this study. 
For training, right calf plantar flexion exercise at 
20% of 1-RM with BFR and a pressure of 1.3 times 
systolic blood pressure (SBP) was used. Training was 
conducted 3 days/week for 4 weeks. Muscle cross 
sectional area (MCA) by magnetic resonance imaging, 
1-RM, blood pressures (bilateral brachial and ankle) 
and systemic vascular function assessed by cardio 
ankle vascular index (CAVI) were measured before 
and after 4-wk of training.
Ⅲ．Results and discussion
　MCA and 1-RM increased significantly (Fig 1). Blood 
pressure decreased significantly only in the right 
ankle (Fig 2), while CAVI remained unaltered (Fig 3). 
Decreased blood pressure might be due to reduced 
vascular tone and improved stiffness. Systemic 
parameter of CAVI could not reflect the functional 
change in local artery. 
　Recent meta-analysis (10) showed that resistance 
training might provide favorable effect on blood 
pressures, while its adverse effects could not be 
ignored. High-intensity resistance training has a 
possibility to impair vascular function (7-9). Therefore, 
BFR exercise and training seems to become novel 
method because BFR exercise and training can 
obtain muscle hypertrophy as well as high-intensity 
resistance training even if BFR exercise and training 
does not affect vascular function. Future studies 
should be conducted with the aim of elucidating 
the mechanisms of the influence of BFR training 
on vascular function, with careful selection of the 
influencing parameters and the potential therapeutic 
benefits for the elderly and for the rehabilitation of 
patients with cardiovascular disease and physical 
injury.
Ⅳ．Conclusion
　Resistance exercise with BFR is a valuable method 
that can significantly increases muscle mass and 
strength, and might have favorable effect on vascular 
function.
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